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VIIK 519.8
A. 1O. Bpuaa, B. I. I'pergzka (YKropogcbKuii Hail. yH-T)

JEAKI 3ATAYI JIEKCUKOTPA®IYHOI OIITUMI3AIIIL 3
AJIBTEPHATUBHUMU KPUTEPIAMN

The method of finding of attainable optimum solutions of linear problem of lexicographical multicri-
teria optimization with alternative criteria by reduce it to the problem of onecriterion optimization
with a scalar objective function is considered.

Posrnsggaerhes MeTo 3HAXOMKEHHST JOCAKHUX ONTHMAILHAX PO3B’A3KiB JMIHIHHOT 3812491 JTeKCHKO-
rpadigrol 6araTokpuTepiaabHOl ONTHMIZAMIT 3 ATBTEPHATUBHAMA KPUTEPIIMHU MIIAXOM 3BEIEHHS
i1 10 OMHOKpHUTEPiATLHOI 33/1a41 3 CKAIAPHOIO MLITHOBOIO (DYHKITIETO.

Berymn. V [1,2] posrastayTo miaxia 10 po3s’si3anus JiHIAHOT 3a1a4i JeKCHKOTpa-
diunol onTUMIzaIl, IKN TPYHTYETHCS HA 3BeJIeHH] 11 10 OJIHOKpUTEPiaTbHOI 3a1a9i
JOHIHOTO NPOTPAMyBaHHS 3 BUKOPUCTAHHAM BIIMOBLIHOL JIIHIHHOT 3TOPTKH KPUTe-
piiB. ¥V ganiif crarTti pesyabratu, orpumani y [2], 3acrocoByorhest st po3B’sa3anHs
JIEIKHUX 33124 JeKCHKOrpadivauol onTuMizarii 3 aabTepHATUBHUMU KPUTEPIsIMH.

1. Bagaya jekcukorpadiyaoil onTumizaliii 3 aJbTEPHATUBHUMEU KPUTE-
pigMu

Bagadi jekcukorpadiqaol onruMizanii BUHUKAIOTH Y BHIIAJAKY, KOJIHA PillIeHHS
HpUAMAETHCI Ha OCHOBI JEKLIBKOX CTPOrO PaHKUPOBAHUX KpurepiiB. Aje 4acTo
TaKOYXK TPAILIAIOTHCS CUTYallil, KOJIM PilieHHs He0oOXiHO MpUiiMaTH, BPaXxOBYIOYN
TIABKY OJnH ab0 JeKiJbKa KPUTEPiiB AKHAWBHUIIOTO PAHTY, IO 33/ I0BOJILHSIIOTH Ha-
nepej 3aJanuM BuMoraM. Jlany 3ajady OyaeMo Ha3WBaTH 3aJa4uei0 JeKCHKorpadi-
YHOI ONTHMI3allil 3 albTepHATUBHUMU KpuTepigmu. IIpukaamgom Takol 3a1adi MoxKe
OyTu 3ajiava IJIAaHYBaHHsS BUPOOHUIITBA B 3a/1€2KHOCTI BiJl BiJIOOPY OJHOTO i3 ¢ CIIO-
JKUBAYIB.

Posriisitaerhes Jiesike miMpUEMCTBO, sTKe MOYKE BUITYCKATH 7. BUJIIB MPOJYKIIT 3
BUKOPHWCTAHHSAM 1M BU/IIB PECYPCIB.

Hexait

bi— 3amacu pecypcy -ro BUy;

@i~ KITBKICTH pecypcey i-ro BUAY, dKa HeoOXigHa Jid BUIYCKY OJHI€l OJUHMIL
MPOYKIIiI J-TO BUY;

p; HalfMeHTa KiJIbKiCTh MPOAYKIi j-T0 BUIY, dKa 000B’3KOBO MOBMUHHA BUITY-
CKATHCS TiIITPUEMCTROM;

i~ TiHa OJHIEl OJUHUI NPOAYKIIl j-TO BHILY, AKY IPONOHY€E [-TOBHUil CIOXKUBAY;

my— MiHIMaJIbHA BEJIMYMHA JIOXOJ/LY HIJIIPUEMCTBA, NPHU AKiit MozKe OyTu BuOpaHo
[-ro cnoxkuBadJa.

Koxknomy criozkuBady 3a JessKUME paBUJIaM# TPUCBOIOETHCst panT. [leprmii crio-
JKUBAY Ma€ HAWBWINMN paHT, a ¢-TOBWH  HaitHmkumii. Panr ¢-ro cnokwBava BUIIE
3a paHr j-ro TOJI i TITBKU TOMl, KOu 7 < 7.

Bumaraerbcest ckiiactu onTuMaibHuil 1ILJ1aH BUPOOHUIITBA HPOLYKIIil, KUl J103BO-
JISIE OJIePyKATH MAKCUMAJIBHO MOXKJIMBUH JIOX1J1 B 3a/1€2KHOCTI BiJl BUOOPY ClIOXKUBava
AKHAWBUIIIOIO PaHry.

[Tobynyemo matemarnuany mofenb 3agadvi. Hexait r;  kinbpKicTh mpomykmii j-
r0 BHU/IY, IIIO Oy/€e BUTOTOBJSATHCS TMiATPUEMCTBOM. Toai 0OMekeHHsT Ha MiHIMaIbHO
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HeoOXiTHI 00’€MU BUITYCKY NMPOJIYKIIT Ta 0OMeKeHHs Ha HAasIBHI 3allaCu PeCypCiB OIu-
CYIOThCSI HACTYITHUMHU YMOBaMHU

Ty ija j:1727"-ana (1)
n
Zaijxj sz, 1= 1,2,,m (2)
j=1
MuokuHY BeKTOpiB & = (1,2, ..., Ty), MO 38J0BOJBHAIOTL oOMexenHsaM (1),(2)

no3uadnMo X . Jloxij mianpueMcTBa 3a yMOBH BHOOPY [-T0 CIIOXKHBaYa BU3HAYAECTHCS
dyHKIIIEIO
o (z) =cnry + cpxo+ oo+ urn, L€{1,2,...,q}.

TakuM 9MHOM, KOKHOMY [-TOMY CHOKUBady BiaoBigae kpurepiii ¢ (x), [ € {1,2, ...,
q}. Ba ymoBoI0 3a1a4i, 10Xi Big peamizanii npogyKiii BuGpanoMy [-TOBOMY CIIOKH-
Bavy MOBWHEH OyTH HE MEHIIUM, HiXK 177, TOOTO

c(x)>my, Le{l,2,...,q}. (3)

Kpurepiii ¢; (), mo 3a10BobHsIE YMOBI (3), HA3BEMO JOMYCTHMUM.

OCKLTBKH CIOXKUBAYi, & OTKe 1 KpUTepii, CTPOTO YHOPSAJIKOBaHI 3a pPaHTAMHU, TO
JIAHY 3aJ1a1y MOzKHA Oys10 6 Po3riisjiaTu 9K 3a/a4y JeKCuKorpadianol Makcumizaril
3]

max’c(z), = € X, (4)

ne c(x) = (a1 (), c2(x),...,cq(x)). Onnak, y namiit 3a1a9i BIMaraerbest BHOpaTH
TIIBKN OJMH KpUTepiil sSKHABUINOrO paHry, KWl 3a70BoJIbHsIE yMOBi (3). fIKImo
Ha MHOXKUHI X oOMekeHHst (3) J/Isi KDUTEPio BUIIOTO PAHTY He BUKOHYETHCS, TO
neit kpurepiit (a orzxe i BijgnoBijgHe 0OMezKeHHs) HEOOXIJIHO BUKJIIOUUTH 3 PO3LJIs-
JIy 1 TIIyKaTH JONYCTUMUN KPUTEPiit SKHAWBUIIOIO PAHTy cepej KPUTEePiiB HUKIOr0O
panry.

Hexaii dpynkionas

L(x) = aqcr (x) + ageo (x) + ...ayey (),

Je quciaa &g, &, ..., @ BUOpaHo 3rinno [2|, 3agae sexcukorpadiduunii nopsaok Bi-
Jadi mepeBard Ha MHOXKHUHI KpaiiHix Touok MHOXKAHHE X. Tomi po3s’sa30k 3amadi
JinifiHOro nporpaMysanHs [2]

max L (z), z € X,

€ PO3B’A3KOM 3aj1aui Jekcukorpadiunol onrumizamnii (4).
OCKLTBbKH BUMAra€ThCsd BUOPATH TIMbKHU OJUH KPUTEpiil SKHAXBHUIIIOIO PAaHTY, TO
JIOX1JT 2z MNPUEMCTBA BUPAXKAETHC (DYHKIIIEIO

z =101 (T) + agee () + ... + ayey (), (5)

e
o = oy, l=1,2, vy

= { 1, akmo Bubupaemo l—roBuit kpurepiit, 1=1,2,..,q,

0, imakre,
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q
Zyl - ]-7
=1

[Tpupoauo sBaxkatu, mo ¢ (r) > 0, z € X, = 1,2,...,q. Toai 3amaua 3max0-
JIZKEHHSI JIOMYCTUMOTO KPUTEPIIO IKHAWBUIIOTO PAHTY Ta Bi/IMMOBITHOTO OMTUMAJIHHO-
ro MJIAHY BUIYCKY MPOAYKIIT 3BOJAUTHCS JI0 3324l 3HAXOMKEHHST MAKCUMyMy (yH-
KI[lIOHAJIA

z=oqc1 () + ascy (x) + ... + oy¢, () — max (6)

Ha JOTMYCTUMIl MHOYKWHI, 10 3aJa€THCA OOMEIKEHHSIMN

zn:a,ijxj <b,i=12,..,m, (7)
=1
x; > p, j=1,2,...n, (8)
alx)>my, 1=1,2,...q. 9)
a=ayy, 1=1,2,..,q, (10)

q
=1, (11)
=1

yef0,1}, 1=1,2,..,q (12)

Teopema 1. Pozé’aszox 3adawi (6)-(12) € pose’askom 3adani 3nazodscenms onmu-
MANDHO0 PO3E AZKY 6 3ANEAHCHOCTE 610 6UOOPY JONYCTNUMOO KPUMEPIO AKHATEU-
w020 panzy.

Jlosedenna. Tlpunyctumo, mo ¢ = (z*,y*,a*) € R" 9 — onruvanbmmii
po3B’s130k 3aa4i (6)-(12), ojepzxkanuii npu BUOOPI JOIYCTUMOIO KPUTEPIIO Cpiy HE €
PO3B’SI3KOM 3a/1a4i 3HAXO/IZKEHHS ONTUMAJILHOTO PO3B’A3KY B 3aJ1€2KHOCTI Bijl BUOOPY
JIOTTYCTUMOTO KpHUTepito AKHABHUIIOTO panry. lle o3ravae, 1o icHye Takmii 10TmyCcTH-
MUt KpuTepiit ¢, i BiMoBiTHMIT fioMy gomycTHMuit po3s’a30K gF = (IEk, y*, oak), paHT
SIKOTO € BUIIUM 3a paHr Kputepito ¢, (k < [*).

Tak sk ¢, € JIONyCTUMUM KPUTEPIEM, TO Y = 1, Qs = Qyy

2 (¢") = anan (z%).

AHaJIOTIYHO 3 IOMYCTUMOCTI KPUTEPIIO ¢ BUIJINBAE, 1O Yy = 1, o = Qi,

z (gk) = O C, (xk) .

Bpaxosyroun subip koedinienTis oy, &y, ..., 0y, OTEPKAMO
k £
2(9") > = (9")
0 TPOTHPIYNTEL ONTHMAILHOCTI ¢™*. Oepskane TPOTHPITUs TOBOIUTEL TEOPEMY.
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BayBazKnMo, 110 3a/a4a 3HAXO/PKEHHsI ONTHUMAJbHOIO PO3B SI3KY B 3aJ1€2KHOCTI
Bt BUGOPY d AOMYCTHMHUX KPUTEPITB SKHABUIIOIO PAHTY 3BOANTHCS J10 3a1a4i (6)-
(12), y saxiii ymosa (11) 3aMiHIOETHCST YMOBOO

q
Z Yy =d.
=1

SIKIIO K KIIBKICTH JOTMYCTHMIX KPUTEPITB He 06MeKy€eThest, To oomexkennst (11) y
3amadi (6)-(12) HeoOXiIHO BIAKUHYTH.

2. 3agaya jaekcukorpadiunoi onTumisamii 3 ajJbTepHATUBHUME 3aJie-
JKHUMHU KpPUTepigMn

Posrasitnemo Bumaiok, Koam y 3a1a4i Jekcukorpadianoi onrumizarii 3 aabTepHa-
TUBHUMY KPUTEpiaMu Jjist monyctumocti kpurepito ¢ (x), 1 € D C {1,2,...,q}, xpim
BUKOHAHHS yMOBH (3), JOJATKOBO BUMATra€ThCsl, MO0 TaAKA YMOBA BUKOHYBAJIACH XO-
qa 6 g ojHOro i3 kpurepiis ¢ (x),1 € I, C {1,2,...,q}. Bagauy 3HAXO/KEHHS
ONTHMATBHOTO PO3B’A3KY B 3a/1e:KHOCTI Bl Bubopy p(p > 1) momycrumux Kkpurepiis
SKHAWBUIIOTO PAHTy HAa3BEMO 3a/aqelo JieKCuKorpadidHol onTumizalii 3 ajabTepHa-
TUBHUMU 3aJIEYKHUMHU KPHUTEPisSTMU.

Hexaii ¢* = (2*,y*, a*) € R" 777 ¢ onrumanbanm po3s ga3K0M 3a1a4i

z=oqcp () + agc (x) + ... + oyc, (1) — max,

n

Zaijxj < bi, 1= ].,2, ey My

j=1
x; > pi, J=1,2,...n,

al(x)>muy, 1=1,2,...q,
aq=aqy, l=1,2,..4q,

q
> u=p
=1

ZijZ/la ZED>

JEL
U € {0,1}, [=1,2,...,q.

Teopema 2. z* € po3s’askom 3a0a4i 3HATOONHCEHHA ONMUMAALHOZ20 PO3E A3KY 6
3anevcnocmi 610 6uOOPY P JONYCMUMUL 3GNEHCHUT KPUMEPIIE AKHATEUUL020 PaAH2Y.
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